. 90 m resolution climate maps were generated by spatial interpolation of 100 climate stations located in or near Ethiopia from the agroclimatic database of the Agromet Group of the Food and Agriculture Organization of the United Nations (FAO). Interpolations was by Inverse Distance Weighted Averaging (IDWA) with linear regression for both elevation and horizontal gradients. Elevation correction used the SRTM 90m Digital Elevation Database v4.1. NPP was estimated by the MOD17 algorithm (Heinsch et al., 2003) applied to NASA MODIS satellite data averaged over 10 years .
Survey woredas were selected by the local NGOs in each Regional State, with reference to these criteria. Climate mitigation potential and climate-mitigating activities were not considered in the site selection process. There was, thus, no known bias in the selection towards woredas with higher or lower climate mitigation potential or climatemitigating activities. The locations of the survey sites are shown in Figure 1 .
Tier 2 emission factors for modelling
Three sources of tier 2 emission factors (EFs) were used: a) Moderate-resolution Imaging Spectroradiometer (MODIS) satellite maps of net primary productivity (NPP) for site-specific biomass growth rates; b) farm level data on specific land management practices collected through interviews with farmers and key informants such as local extension agents; and c) literature values for tier 2 EFs related to crops and ecosystems found in Ethiopia that are not represented in the default IPCC tier 1 database. Two annual crops, teff (Eragrostis tef ) and taro (Colocasia esculenta), and one perennial crop, pigeon pea (Cajanus cajan), were commonly grown at project sites. In the case of the annual crops, crop yield and dry matter fraction of residue were found and substituted for default values and in the case of pigeon pea (a perennial crop) woody biomass C growth rate was substituted. In addition, values from the literature were used to create two forest types in the tier 2 assessment: a Prosopis juliflora shrubland and an Acacia spp. shrubland non-montane native vegetation.
Accounting period
Because the PSNP has only been operational since 2005, most of the sites were up to a few years old, and in some cases less than a year old. For the younger sites, interventions may not have been complete at the time of survey, and re-vegetation was immature. Therefore, the approach to modelling these sites was to assume that the management plan for these areas would be fully implemented over time. Some sites, however, were relatively mature (greater than 20 years), where intervention originated before PSNP and was later adopted into the PSNP. Having more mature sites made it possible to observe the longer-term development of these sites and thus improve predictions for younger sites. In particular, the ratio of grassland to woodland on older AEs was used to estimate how this ratio would evolve in the younger sites as they approach maturity. AEs are one of the most widespread interventions in PSNP for land rehabilitation. However, AEs are not entirely unmanaged ecosystems. To ensure that enclosed lands remain a productive asset for local communities, low intensity management and resource extraction is permitted but regulated. Ubiquitously, AEs have some land allocated for cut-and-carry hay production to provide fodder for livestock. The fraction of land allocated to this purpose is determined through a participatory engagement between local communities and local government, and the best estimate of the balance between grass production and woodland regeneration that evolves over time was based on measurements of this ratio on the more mature sites using high resolution remote sensing imagery from the Pleiades satellite.
Data collection
Land use and management information was collected during site visits in 2013-2014. A standardized questionnaire was developed for collection of all input data required for the CBP model. Questionnaires were completed for each land use present at each site (forestland, grassland, cropland, trees in settlements), and for each scenario (initial, business-as-usual, and project). For areas in agroforestry, the management of trees and crops were both recorded. Questionnaires were completed by interviewing local Development Agents (DAs), farmers and agricultural officers, by field observations, and by consulting Climate Vulnerability and Capacity Analyses (CVCA) documents provided by the NGO CARE, which in turn were based on focus groups conducted with the local communities. For the BAU scenarios, a best estimate of how land would have been used and managed in the absence of the project had to be constructed. This was accomplished by considering land use under initial conditions, extracting information from the CVCA documents about drivers and trajectories of change in the locality, interviews with key informants including farmers and local extension agents, and observation of analogous land adjacent to the project sites. 
Livestock emissions and area enclosures
Area enclosures (AEs) are the most extensive intervention in the PSNP land restoration works. Most AEs were implemented on degraded lands that were grazed by livestock prior to enclosure. Therefore, the change in forage provision and its impact on GHG emissions from livestock must be accounted for. Leakage is defined as the 'unanticipated decrease or increase in GHG benefits outside of the project's accounting boundary as a result of project activities' (Watson et al., 2000) . Typically, part of the land inside AEs provides cut-and-carry hay production. In such sites, defining the project boundary to be the geographic boundary of the AE would have a leakage impact, because livestock are relocated rather than eliminated, and are fed hay from within the AE. Therefore, livestock emissions from livestock fed on biomass grown inside the enclosure still have to be accounted for in the GHG balance.
To estimate and account for these leakage effects of an AE, the change in livestock numbers (∆N) was estimated by the difference between the quantity of grass production on the project site before and after intervention, divided by average forage consumption per head of livestock (Table 1) , with livestock population allocated to cattle, sheep, goats, horses, mules, asses, and camels in proportion to their local relative populations in the most recent (2013) livestock census conducted by the Central Statistics Agency of Ethiopia. According to this method, livestock emissions can increase or decrease as a result of area enclosure, depending on whether the area enclosure provides more or less forage than the same land under business as usual. In most cases, the substantial fraction of land area within an AE that is allocated to woodland regeneration resulted in a net decrease in forage production (and thus also of livestock emissions). The exception to this was hayland enclosures in agro-pastoral regions, in which the forage production inside the enclosure increased relative to the business as usual case of continued free grazing of the same land. Heinsch, F. A., Reeves, M., Votava, P., Kang, S., Milesi, C., Zhao, M. (2003) . Gpp and npp (mod17a2/a3) products nasa modis land algorithm. MOD17 Users Guide, 1-57. NASA. 
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